Evaluation of academic journals for collection management decisions is made all the more difficult when some journals do not have impact factors as assigned by the Institute for Scientific Information and its Journal Citation Reports. Focusing on science, technology, and medicine journals, this study presents a method of evaluating such nonranked journals. The method is based on finding a comparator journal to the nonranked journal, distinguishing between original research articles and other article types, tracing citations to these two target journals in citing journals, comparing the quality of the citing journals that cite both target journals, and describing the contextual typology of the citations to the target journals. A case study of two medical science journals, the nonranked Annals of the Royal College of Physicians and Surgeons of Canada and the comparator ranked Canadian Family Physician, illustrates the method. This method can help in determining the value of a nonranked journal in relation to a ranked journal.
here has been a long-standing debate about the kinds of evidence that should be used to make informed collection management decisions about journals. Should actual use statistics be relied on, or should citation data and analysis be used? In a 1998 textbook on serials management, Thomas E. Nisonger summarized the opposing viewpoints, noting the findings of such scholars as Pauline Scales, who observed relatively low correlations between journal citation rankings and actual use of science journals at the National Lending Library in the United Kingdom, and Tony Stankus and Barbara Rice, who concluded that citation data and use data "correlate well" for biochemistry, cell biology, ecology, geosciences, and mathematics journals that are used "at least 25 times per year" at a major university library in the state of New York. 1 One reason for these different results is "different library contexts," and so many scholars recommend that "citation data should be used in combination with other evaluative measures." 2 As is well known, citation analysis is based primarily on data produced by the
Evaluating Academic Journals without Impact Factors 563
Institute for Scientific Information (ISI), which offers a number of products and databases of great help to librarians and other information professionals. Among these databases are Science Citation Index (SCI), Social Sciences Citation Index (SSCI), and Arts and Humanities Citation Index (AHCI), each of which "provides access to current and retrospective bibliographic information, author abstracts, and cited references" in its respective area. 3 In addition, ISI produces Journal Citation Reports (JCR), which is an evaluation and analysis tool consisting of "quantifiable statistical data that provides a systematic, objective way to determine the relative importance of journals within their subject categories." 4 JCR contains four ISI measures for evaluating journals: impact factor; immediacy index; cited half-life; and citing half-life. Arguably, impact factor is the most important and most widely used of these measures. It is calculated annually by "dividing the number of current citations a journal receives to articles published in the two previous years by the number of articles published in those same years." 5 Theoretically, the fact that a journal is cited frequently indicates that scholars in the field deem it to be influential.
Because JCR citation data "may be viewed as reflecting journal usage by researchers at the national and international level," a second debate centers on the question of whether such international and national citation data "correspond to the local needs" of individual libraries. 6 Among the initiators of this debate were Robert N. Broadus, Elizabeth Pan, and Maurice B. Line, with Broadus and Pan suggesting that JCR is a valid tool to use when evaluating local collections and Line arguing the opposite. [7] [8] [9] [10] Stephen E. Wiberley Jr. found that journal rankings based on local faculty citation analysis better predicted local journal use (and subsequent value of that journal to a particular institution) than did citation analysis of the kind performed by national databases.
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Keith Swigger and Adeline Wilkes thus recommended that libraries compile local citation indexes to help in serials management decisions, something that has become relatively easy to do through the type of institution-specific rank commands available in electronic databases. 12, 13 Despite these debates, it is safe to say that "an increasing number of academic and research libraries have begun to realize the potential use of citation analysis as a tool for serials collection management." 14 Yet, when libraries do use JCR to evaluate journals in their collections, it is often the case that "the journals one wishes to evaluate may not be contained in the JCR." 15 For example, of the approximately 126,000 scientific journals published worldwide, the JCR Science Edition covers only about 5,700 of them. 16, 17 Faced with the fact that many of the journals in their collections, or journals they may wish to purchase for their collections, are not part of JCR and therefore cannot easily be compared with ranked journals in the same field, collection management librarians may not be properly evaluating such journals for selection and de-selection purposes. Starting from the premise that citation analysis is an important tool for collection management librarians, the present study provides a methodological framework for evaluating a nonranked journal in comparison with a ranked journal (collectively referred to as target journals) using available citation data and then applies this framework to a case study in the field of medical science.
Method
The method for comparing a nonranked journal with a ranked journal involves a number of steps. These steps, together with justifications for each step, are outlined below according to the order of procedure.
Theoretically, the fact that a journal is cited frequently indicates that scholars in the field deem it to be influential.
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Finding a comparator journal involves examining a significant number of relevant journals in the same field that fulfill a similar function for the same general readership. Ideally, both the ranked journal and the nonranked journal should have the same number of issues per year, or as close to the same number of issues per year as possible, with approximately the same number of source items (defined below) and articles. Why is this important? Roger Taylor was among the first to suggest that the number of and length of articles published has a great deal of bearing on a journal's impact factor. A journal publishing a small number of longer review papers will have an advantage, in terms of the calculation of impact factor, over one that publishes a greater number of shorter articles, notes, and brief communications. 18 The reason is that when doing literature reviews for their own articles, scholars gravitate to one pertinent inclusive review article in their field because it provides a convenient summary and relevant overview of recent research rather than using far-flung and possibly difficult-to-find shorter original research articles. 19 Some journals, in fact, have moved toward increasing their impact factor through the publication of specific types of articles. 20 Thus, to get a good sense of the quality of the source items (including articles) in a nonranked journal, it should be compared with a journal that is similar in terms of the number and length of source items and articles, as well as in scope and content. 21 
Recognizing That All Published Articles Are Not the Same and Thus Comparing Only the Same Types of Articles
Eugene Garfield, founder of ISI, explained that ISI processes eleven different article types and that a journal's impact factor depends on the extent to which these article types are included in JCR source item counts (the denominator for calculating impact factors). 22 For example, journals may publish many letters that are frequently cited in the next few years, but if letters are included as source items only when they meet a certain "point" level that qualifies them as "substantive research," that journal's impact factor may decline because this new and tighter criterion not only eliminates many letters as source items (denominators), but also the numerous citations to those letters (numerators in the impact factor calculation).
Brian D. Scanlan argued that original research articles are most typically "representative of advances in science." 23 In addition, they are the most frequent type of article published, thus providing a critical mass of data on which to base conclusions. Thus, the method described here looks only at original research articles. Nevertheless, if an academic library wishes to evaluate a nonranked journal that typically publishes many review articles, it would be appropriate to compare review articles in the nonranked journal with review articles in the comparator ranked journal. The main point here is that when comparing two or more journals, similar articles should be compared with similar articles; more precisely, the citations received by one type of article should only be compared with those received by the same type of article. Furthermore, as noted by M. Amin and M. Mabe, when "citations to only selected article types are divided by the number of those selected article types, considerable differences can emerge from the published impact factors." 24 In this regard, the best approach is, first, to scan the table of contents (TOC) of each issue of the journal under examination. The TOC typically classifies articles according to type, indicating whether the editor considers an individual article to be original research, a brief communication, a viewpoint, an editorial, or a review. However, a second step should be to examine each article to see whether it is, in fact, what it is listed as being. Occasionally, there are surprises. In the sciences, for example, overviews about the future direction of a field or subfield sometimes are classified as "original research articles" when they are
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really more akin to informed opinion and discussion papers. For those interested in a greater degree of precision, Garfield discussed a "method for identifying journal items that contain substantive research" wherein an "algorithm is used that weighs the characteristics of an item," characteristics that include page counts, number of references, number of authors, and so on. 25 To be sure, any such procedure runs the risk of being criticized as subjective, but the very attempt to differentiate articles by type will be beneficial for accurately evaluating journals.
Selecting a Range of Years to Study
Selecting a range of years to study consists of choosing a manageable number of years so that all research articles of interest published during the selected years in both the nonranked journal and the comparator ranked journal can be analyzed in terms of the number of citations each article of interest received, the journals where each article of interest was cited, and the type of article in which each article of interest was cited (e.g., original research article, review article, editorial, letter to the editor). Working backward from the current year, a five-year period then is selected where the last year is at least three years removed from the current year. By way of example, for the case study discussed below, research procedures were conducted in the first two months of 2001. Thus, the five-period fitting the above criteria was 1993 to 1997. This three-year gap is necessary to ensure that a sufficient amount of time has elapsed to allow an article to be cited elsewhere. Overall, the criterion of a relatively recent five-year period allows the generation of current data about the nonranked journal. Then, working within the selected five-year period, two or three years should be picked arbitrarily. For the case study discussed below, the years 1994, 1995, and 1997 were selected. Although the authors chose a five-year period and then selected three years within that period, these choices were arbitrary. That is, if and when others replicate the procedures described here, those individuals might choose an initial ten-year period, for example, and then four years within that period. Obviously, if a longer initial time period is selected and a large number of years within that time period are picked, the procedures described here would entail a greater time commitment. Any choices of this kind are necessarily based on such issues as time constraints, staff availability to carry out the procedures, and the degree to which the institution is committed to ensuring that nonranked journals are given the same consideration as ranked journals.
Recording Information about the Articles of Interest
All articles of interest published in the nonranked journal and the comparator ranked journal in the selected years were searched on Web of Science to find a list of articles that had cited them. The following data were recorded: the number of citations, if any, that each article of interest received; the names of the citing journals; the number of times a citing journal cumulatively cited articles of interest from either the nonranked journal or the comparator ranked journal; and the types of articles in the citing journals in which each article of interest was cited.
Calculating a Series of Adjusted Impact Factors for the Nonranked Journal and the Comparator Ranked Journal
Based on the traditional ISI impact factor formula, where the total number of citations is divided by the number of citable items, the authors developed an adjusted impact factor for original research articles only by counting the total number of research articles of interest in the arbitrarily selected years. This number, rather than the total number of citable source items (which may include features, columns, editorials, and reviews), is used as the denominator. Rather than following Amin and Mabe's policy, the numerator used in the present study includes all article types, including reviews, letters, and editorial material.
Next, after gathering the names of the journals that cited the articles of interest from each of the nonranked and comparator ranked journals, the cumulative impact factors of the citing journals for each of the target journals were calculated using the JCR Science Edition and the JCR Social Sciences Edition. The phrase "cumulative impact factor of each citing journal" is defined here as the current-year (2001) JCR impact factor for each citing journal multiplied by the number of times the citing journal cited each of the nonranked and comparator ranked journals, respectively. All the individual cumulative impact factors then are added for a "grand total cumulative impact factor." This grand total for each of the target journals then is divided by the total number of citations received by each target journal. This gives the "impact value of citing journals per citation."
For example, nonranked journal ABC was cited by journal XYZ five times, by journal QRS four times, and by journal LMN three times. Journal XYZ has an impact factor of 1.8, journal QRS an impact factor of 2.7, and journal LMN an impact factor of 3.1. Therefore, the grand total cumulative impact factor for the nonranked journal ABC is 29.1 ([5 x 1.8] + [4 x 2.7] + [3.1 x 3]). When this total is divided by the total number of citations received by journal ABC (in this case, 12 [5 + 4 +3]), the journal's "impact value of citing journals per citation" is 2.425. In addition, journal ABC's "impact value of citing journals per journal" can be calculated by dividing the total of the unique value of the impact factors of the citing journals by the number of citing journals. In the example above, the total of the unique values of the impact factors of the citing journals is 7.6 (1.8 + 2.7 + 3.1). Because there are three citing journals, 7.6 should be divided by 3 to get the "impact value of citing journals per journal" for journal ABC, which, in this case, is 2.533.
These two resulting figures provide a good indication of the range and quality of the journals that have cited the nonranked journal and the comparator ranked journal. Differences in the range and quality of the journals that cite the nonranked journal and the comparator ranked journal may indicate differences in the perception of the quality of the nonranked and comparator ranked journals by others. In those situations where nonranked journal ABC is cited by another nonranked journal, a value of zero (0) should be assigned to the nonranked journal that cites nonranked journal ABC, and proceed as above.
Finally, the magnitude of a journal's impact factor is often influenced by journal self-citation; that is, articles published in a specific journal are subsequently cited by other articles published in that same journal presumably because journal editors may prefer to accept papers "with prolific citations of the publishing journal." 26 Whether or not this is true, journals that have high self-citation rates necessarily increase their impact factors, as shown in separate studies examining selfcitation practices of anesthesia and urology journals. 27, 28 A high self-citation rate also may indicate that the journal is not, relatively speaking, highly regarded by scholars outside the immediate and regular circle of readers of that journal, that it is, in short, of limited scope. In light of these considerations, it is appropriate to calculate, as outlined above, the adjusted impact factor with self-citations removed.
Comparing the Quality of Citing Journals That Cite the Nonranked Journal and the Comparator Ranked Journal
In this step, citing journals are ranked according to their JCR impact factors to more precisely determine the reputations of the nonranked and comparator ranked journals. In addition, it is useful to list the citing journals that cite the target journals most frequently. For example, if one of the target journals is cited almost exclusively by citing journals with impact factors of less than one and the other target journal is cited to a great extent by citing journals with high impact factors, an important conclusion may be drawn about the relative quality of the target journals. In this example, the second-mentioned target journal is used more often by authors who publish in highly regarded publications than the first-mentioned target journal is. This difference in type of readership may suggest that authors who publish in highly regarded journals may not consider the first-mentioned target journal as sufficiently worthy to cite. In addition, ranking the frequency with which citing journals cite a target journal gives a clear picture of the degree to which a target journal cites itself.
Moreover, it is interesting to calculate the "impact value of citing journals per citation with self-citations removed" of the nonranked journal and the comparator ranked journal. In the present study, depending on whether the impact factor of a target journal is relatively low or high, the "impact value of citing journals per citation with self-citations removed" will rise or fall, respectively. As an example, the ranked journal DEF has been cited a hundred times, including thirty times by journal DEF itself, and has a "grand total cumulative impact factor" of 500. Its "impact value of citing journals per citation" is therefore five (500 divided by 100). Say that journal DEF has an impact factor of .325. In this case, only 9.75 (30 times .325) of the "grand total cumulative impact factor" of 500 is accounted for by journal DEF itself. Thus, when the "impact value of citing journals per citation with self-citations removed" is calculated, the 9.75 value is removed, as are thirty self-citations. The new calculation gives a value of 7.004 [(500 -9.75) divided by 70]. However, if journal DEF has an impact factor of six, 180 (30 times six) of the "grand total cumulative impact factor" of 500 is accounted for by journal DEF itself. Thus, when the "impact value of citing journals per citation with self-citations removed" is calculated, the 180 value is removed, as are the thirty selfcitations. The new calculation gives a value of 4.571 [(500 -180) divided by 70].
In the case of a nonranked journal with no published impact factor, the same principles as above apply. Consider unranked journal STW, which has been cited a hundred times, including thirty self-citations. It has a "grand total cumulative impact factor" of 500. Therefore, its "impact value of citing journals per citation" is five (500 divided by 100). Because journal STW is unranked, it is assigned a zero impact factor value and thus does not account for any of the value of the "grand total cumulative impact factor" of 500. When the "impact value of citing journals per citation with self-citations removed" is calculated, the zero value is removed, as are the thirty self-citations. The new calculation gives a value of 7.143 [500 divided by 70]. Admittedly arcane, these calculations nevertheless give a clearer indication of the relative value of the journals that cite the target journals under study.
Performing an Analysis of Citation Context
As discussed by Garfield, contextual analysis of citations is used "to find out why" a relevant work has been cited. It may very well be that an author is highly cited, but that most of the citations are negative (i.e., they refute that author's work). 29 To garner more information about the reasons authors cited other authors, Daryl E. Chubin and Soumyo D. Moitra developed six mutually exclusive categories: affirmative essential basic, affirmative essential subsidiary, affirmative supplementary additional, affirmative supplementary perfunctory, negational partial, and negational total. An affirmative essential basic citation is defined as a "referenced paper [that] is declared central to the reported research [or it is] a reference on which its findings depend." An affirmative essential subsidiary citation is one in which "a specific method, tool, or mathematical result is not directly connected to the subject of the paper, but it is still essential to the reported research." An affirmative supplementary additional citation occurs when "the referenced paper contains an independent supportive observation (idea or finding)
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with which the citer agrees." An affirmative supplementary perfunctory citation relates "to the reported research without additional comment." A negational partial citation occurs when "a citer suggests that the [cited] paper is erroneous in part and then offers a correction." Finally, a negational total citation is one in which "a citer refers to the [cited] paper as being completely wrong and offers an independent interpretation or solution." 30 Of course, Chubin and Moitra are not the only ones to have created citation typologies, but their system is well recognized and referenced positively by Garfield. 31 Practically speaking, this step involves physically gathering all the articles that cited the articles of interest from the Annals of the Royal College of Physicians and Surgeons of Canada (Annals) and Canadian Family Physician (CFP) and then reading them to make a judgment about citation types. Often many of the citing articles may only be available through interlibrary loans, and this circumstance adds to the time needed to accomplish this step of the procedure.
Although contextual analysis is used most often to investigate the quality of an individual author's citations, it is used in the present study as a measure of the quality of particular journals. In effect, the totality of the authors publishing in a target journal may be viewed metaphorically as representing the journal itself, and so a contextual analysis of individual authorial citations, when added together, is one gauge of journal quality insofar as that journal has chosen to publish those individual authors. This approach is valuable because it allows, for instance, a journal that very rarely receives affirmative essential basic citations or affirmative essential subsidiary citations to be differentiated from one that receives a significant number of these types of citations. Still, classification of citation context into categories can be a subjective undertaking, and collection development specialists may want to consider a procedure that takes into account intercoder reliability formulae, one of which was provided by Ole Holsti.
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Case Study
The above procedures were applied to a case study involving the Annals, a broadly based medical and health science journal that appears eight times annually and has been published in Canada since 1968. Its mandate is to publish articles dealing with "clinical or laboratory topics, medical education, bioethics, history of medicine, or the social, economic and political aspects of patient care [and that are] written for all specialists, or for a range of specialists." 33 It is not included in either JCR Science Edition or JCR Social Sciences Edition.
To choose a suitable comparator journal for the Annals, the domain of Canadian medical science publishing was examined. This geographic restriction was imposed because little attention is typically paid to Canadian medical publishing, which tends to be overshadowed by medical publishing emanating from the United States and the United Kingdom. Given this ranking, should the Annals be seen as being below, equal to, or above CFP in terms of quality?
The Annals received 112 citations of all kinds to the 99 research original research articles it published in 1994, 1995, and 1997.
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CFP received 264 citations to the 102 original research articles it published in the same years. As shown in table 1, research articles from CFP were cited by other research articles in citing journals at a slightly greater rate (79.9%) than were research articles from the Annals (75.9%).
The same is true for review articles. Although research articles from CFP were cited twenty-one times (7.9%) in review articles in citing journals, research articles from the Annals were cited in review articles in citing journals only five times (4.5%). On the other hand, research articles from the Annals were cited at a significantly greater rate (14.3%) in editorials in citing journals than research articles from CFP (4.2%) were cited in editorials. In general, research articles in CFP seem to be slightly more highly regarded by scholars working in the field whereas research articles in the Annals generate more comment from editors of journals. This may show a qualitative difference in the type of research articles published by the two journals: Articles in the Annals may raise controversial issues that demand immediate comment in editorials but are unlikely to have much bearing on other original research.
As indicated in and 102 published in CFP, only two articles from each journal were cited ten or more times by citing journals. However, twenty-eight research articles from CFP were cited four or more times (27.5%) whereas only eight research articles from the Annals were cited four or more times (8%). In addition, 63.6 percent of research articles from the Annals were never cited, compared to only 18.6 percent of articles from CFP. More specifically, one research article from the Annals was cited twentyfour times, constituting 21.4 percent (24 out of 112) of all citations in citing journals to research articles published in the Annals in the years in question. In fact, the top-two-cited research articles from the Annals (35 citations) make up 31.3 percent (35 out of 112) of its total citations whereas the top-two-cited research articles from CFP (25 citations) comprise 9.5 percent (25 out of 264) of its total citations. Based on these figures, the quality of the articles in the Annals is substantially more mixed than those in CFP. Many more research articles in CFP receive at least one or two citations than do articles in the Annals, suggesting that the overall quality of the research articles published by CFP may be higher than the overall quality of the research articles published in the Annals. As shown in table 3, when an adjusted impact factor is calculated for these two journals based on the formula described in the method described earlier, the adjusted impact factor is 1.131 for the Annals and 2.588 for CFP. Yet, when the quality of the journals that cite each of the target journals is taken into account and calculated in the manner outlined earlier, the "impact value of citing journals per citation" of the Annals is 2.615, but only 1.696 for CFP. In addition, the "impact value of citing journals per journal" of the Annals is 2.469, as opposed to 1.904 for CFP. This difference in favor of the Annals holds true even when self-citations are removed from the calculations. The "impact value of citing journals per citation with self-citations removed" remains 2.615 for the Annals (because it has no self-citations) whereas the "impact value of citing journals per citation with self-citations removed" of CFP increases to 2.336.
TABLE 3 Comparison of Impact Factors and Impact Values Variously Calculated
Adjusted impact factor as calculated per procedures described in the present study 1 Adjusted impact factor as calculated per formula described in the present study, but with self-citations removed 1 Grand total cumulative impact factor of citing journals 
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In addition, as shown in table 4, the Annals is cited by fifteen citing journals that have impact factors of three and above, which is 23.1 percent of its total citations. Although CFP is cited thirteen times by citing journals that have impact factors of three and above, this only represents 13 percent of its total citations. Fifteen journals with ISI impact factors of three and above cited the Annals nineteen times. (See table 5 .) The cumulative impact factor of these journals was 159.117, and after dividing the cumulative impact factor by 19, the "impact value of highimpact factor citing journals per citation" of the Annals is 8.375, as shown in table 5. On the other hand, thirteen journals with ISI impact factors of three and above cited CFP twenty-four times, as shown in table 6. The cumulative impact factor of these journals was 177.389, and after dividing the cumulative impact factor by 24, the "impact value of high-impact factor citing journals per citation" of CFP is 7.391. Based on data presented in tables 3 through 6, it can be argued that, on average, when the Annals is cited by a journal, the quality of that citing journal, as measured by ISI impact factors and the calculated impact values, is better than the quality of the journal citing CFP.
As shown in tables 7 and 8, research articles in the Annals do not make a practice of citing other research articles published in the Annals. Quite the opposite occurs in the case of CFP, which cites itself eighty-five times (32.2%). This circumstance has the effect of increasing its impact factor. If all self-citations were eliminated when calculating the impact factor for CFP, it would decrease from 2.588 to 1.755 (179 citations from other (6) . In terms of Chubin and Moitra's typology, research articles published in the Annals were made use of by citing papers in a slightly more "core" manner than were research articles published in CFP.
Overall, when compared with CFP, the Annals exhibits some positive and negative qualities. On the negative side, 63.6 percent of the research articles published by the Annals are never cited elsewhere (table 2) . Indeed, two articles make up a significant percentage (31.3%) of the total citations received by the Annals as a whole. Thus, the Annals has an adjusted impact factor of only 1.131, compared with a revised impact factor of 2.588 for CFP (table 3) . Less troubling, although noteworthy, is the fact that 14.3 percent of the citations to the Annals in citing journals are in editorials, compared with only 4.2 percent for CFP (table 1) . On the positive side, the Annals does not engage in self-citation whereas about one-third of all citations to CFP (85) are self-citations (table 8) . Thus, when self-citations are removed, the adjusted impact factor of CFP falls to 1.755, which is still higher than the adjusted impact factor of the Annals (1.131), but nevertheless closer to it (table 3) . Moreover, the journals that cite the Annals have, on average, a higher "impact value" than those that cite CFP, and its research articles are cited as Chubin A specific method, tool, or mathematical result is not directly connected to the subject of the paper, but is still essential to the reported research.
The referenced paper contains an independent supportive observation (idea or finding) with which the citer agrees.
Related to the reported research without additional comment.
A citer suggests that the [cited] paper is erroneous in part and then offers a correction.
A citer refers to the [cited] paper as being completely wrong and offers an independent interpretation or solution. 
Category
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Of course, had a different comparator journal for the Annals been picked, the Annals may not have fared so well. Thus, the choice of comparator journal is crucial. In addition, the present case study should in no way be interpreted as calling into question the high quality of CFP. CFP has a well-earned reputation as an important medical journal. Rather, the purpose of this case study is to provide a model for the analysis of the quality of a nonranked journal using a ranked journal as a basis of comparison.
Conclusion
Based on the present case study, a journal that has not been assigned an ISI impact factor, and is thus not readily susceptible to ranking, should not be viewed automatically as less worthy than a journal that is ranked by ISI. It should not be rejected in favor of a ranked journal without extensive study. A process such as the one described here allows collection management specialists to make informed decisions about a nonranked journal by relying on a wide range of both quantitative and qualitative citation criteria. Otherwise, as in the procedure outlined by Rikie Deurenberg with regard to a method of ranking journals for de-selection at a medical library in the Netherlands, journals without an impact factor are placed at a disadvantage. 36 Eliminating journals with low or nonexistent impact factors often means eliminating excellent papers because, as a study of a random sample of 120 articles from three pharmacology journals showed, a journal's impact factor does not represent the impact factor of an individual article, nor the reputation of the researcher or researchers authoring a specific article. 37, 38 To be sure, the method described here concentrates on a relatively current impact factor based on an arbitrary selection of three years, from 1993 to 1997. However, as Garfield demonstrated, the calculation of long-term cumulative impact factors (based on fifteen years of data) significantly affected, in both an upward and downward fashion, the rankings of numerous top-ranked science journals. 39 For instance, Lancet dropped to 28th place in the fifteen-year ranking carried out in 1998 from its thirdplace rank in 1983. On the other hand, the Journal of General Physiology was ranked 110th in 1983 but soared to 20th place in the cumulative 1998 ranking.
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Hepatology rose from 199th place in 1983 to 29th place in 1998. Two lessons may be drawn from the fact that impact factors are fluid over time. First, the procedures delineated in the present study should be repeated on a regular basis to gauge the long-term stability and quality of an unranked journal. Second, it would be foolhardy to suggest that, despite their low rankings, the Journal of General Physiology and Hepatology were not important journals in 1983. In much the same way, it would be foolhardy to suggest that a journal such as the Annals of the Royal College of Physicians and Surgeons of Canada is not an important jour- nal because of its unranked state in JCR.
As the method and case study described above show, it compares well with the ranked Canadian Family Physician. Finally, the procedures described above are time-consuming and labor-intensive. Not every collection development department will want to devote the extensive person-hours to an exercise of this kind. Yet, the procedures reported here show that it is theoretically possible to compare unranked and ranked journals using available citation data. Certainly, there may be disagreements about many of the assumptions, procedures, and measures outlined above. Some may find them overly abstruse and, in the final analysis, inconsequential. Nonetheless, the present study is an attempt to show that unranked journals can be ranked using citation data. Large academic libraries with significant science, technology, and medicine (STM) journal collections, as well as hospital libraries, may find the principles discussed in the present study sufficiently interesting to develop a system of their own to compare ranked and unranked STM journals-a system that does not rely on usage data. As well, other large academic libraries with significant holdings in arts & humanities and social sciences journals may want to explore using some aspects of the procedural model described here as a starting point in thinking about ways to improve their collection management decision making with regard to unranked journals in these broad areas.
Notes
